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SUMMARY
Data from a 12-cm-diameter catalytic combustor test rig using propane fuel
at an inlet temperature of 800 K, a pressure of 3x10 5 Pa, and reference velocities
from 10 to 20 m/s was analyzed. Correlations were obtained for combustion effi-
c	 ciency, percentage pressure drop, and the minimum required adiabatic reaction
rntemperature to meet emissions goals.
W Combustion efficiency at the test conditions was found to be a function of the
catalyst bed cell. density, cell cir. cuinference, reactor length, and the reference
velocity. Combustion efficiency was also dependent upon the adiabatic reaction
temperature to the tenth power.
The percentage,pressu:re drop was found to be proportional to the reference
velocity.to the 1.5 power. The percentage pressure drop was also proportional.
to the reactor length, and inversely proportional. to the cell hydraulic diameter,
fractional open area, and the pressure.
The minimum adiabatic reaction temperature required to meet the emissions
goals of 13.6 g CO/kg fuel. and 1.64 g HC/kg fuel was found to be proportional to
the reference velocity to the 0,1 power and inversely proportional to the cell cir-
cumference, cell density, and reactor length to the 0.1 power.
A catalyst factor was included in the correlations to account for differences
between catalysts. Combustion efficiency, the percentage pressure drop, and the
minimum* required adiabatic reaction temperature were found to be a function of
the catalyst factor. The catalyst factor ranged from 0,12 to 1.52. A reactor with
a larger catalyst factor achieves a higher combustion efficiency for a given adia-
batic reaction temperature. It also, however, has a higher pressure drop. Thus,
there is a tradeoff between combustion efficiency and pressure drop. The catalyst
factor decreased from 0 46 to 0.12 for one reactor after approximately 20 hours
of testing.
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The : oals corl - cspt ) Ild to ;1 coll11)llstioll ettlelt`llt •\ t i t appl'OX1111:N1`1\' ;l;l ;, pcivellt.
1•:yua ion (.;) correlates the 111n1i111unl rc( t uired athal)atW 1'cactl(011 lclllpcl;itmv with 11
::) pt recut
i
R'-
^I
A
. V
CA.L \st Factor
'I'ht' caIal. st fac'tur' \\'as list tI tt` account for reactor I fiffel't'nt't`s slut' to
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Figure c5-'8-28581.	 - Combustion efficiency correlation
Inlet temperature of 800 K.
	 Pressure of
3x10 5 Pa.	 Propane fuel.
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Figure 2. -Pressure drop correlation. Inlet
temperat ire of SOO K with pr(Vane tuel.
Adiabc'ic reaction temperature of 1450 K.
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f igure 3.	 - Minimum required ad,atlJttc react on
temperature to meet emissions owls.
	 iniet t
temperature of n00 K and pressure it 3110
	 Pa.l Propane fuel
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